70-5%) than that of SV5 (57.0%); the amino acid sequence identity between the NPs of SV41 and SV5 was 63.3 %. The sequence of the 3' end of the genome of SV41 showed a high level of similarity to that of hPIV-2, the terminal 18 nucleotides being identical. It is concluded from these findings that SV41 is related most closely to hPIV-2, even though SV5 had been thought to be an animal type of hPIV-2.
Human parainfluenza viruses (hPIVs) are important pathogens of the respiratory tract (Chanock & McIntosh, 1985) ; they are divided into types 1, 2, 3, 4A and 4B (Kingsbury et al., 1978) . In addition, mumps virus (MuV) has been shown to be related to hPIV-2 on the basis of immunological and molecular data.
Simian virus 5 (SV5) and SV41 were originally isolated from cynomolgus monkey kidney cell cultures (Hull et al., 1958; Miller et al., 1964) , and SV5-1ike viruses have been isolated from a number of human sources, including the bone marrow and cerebrospinal fluid of multiple sclerosis patients (Goswami & Russell, 1982; Goswami et al., 1987) . Furthermore, about 20~ of individuals in London were shown to be infected with SV5 by serological studies (Goswami et al., 1984) . In a previous study , a large number of human sera were tested in an attempt to detect anti-SV41-specific antibody activity; this showed that SV41 infects humans. It was concluded that SV5 and SV41 are new members of the hPIV family. Recently, we have analysed the immunological properties of SV5 and SV41, and shown that hPIV-2, SV5 and SV41 belong to the same antigenic group (Ito et al., 1987; Tsurudome et al., 1989 Tsurudome et al., , 1991 . However, molecular genetic data on SV5 and, in particular, SV41 remain incomplete.
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Recently, Barr et al. (1991) have reported that there is structural similarity between the nucleocapsid proteins (NP) of pneumoviruses, paramyxoviruses, rhabdoviruses and filoviruses, indicating that NP is a good parameter for the analysis of molecular genetic relationships between these viruses. In this study we determined the sequences of the NP genes of SV5 and SV41, and analysed the molecular genetic relationships between hPIV-2, SV41 and SV5. SV41 (strain Toshiba/Chanock) and SV5 (strain 21004-WR) were propagated in African green monkey kidney (Vero) cells. Virus propagation, and purification of virus mRNA and NP RNA were performed as described previously Tsurudome et al., 1991) , as were those procedures used for the preparation of NP RNA and mRNA Tsurudome et al., 1991) . cDNA libraries of SV41 and SV5 were constructed from 2 Ixg of NP RNA or mRNA purified from infected Veto cells as described by Kawano et al. (1990) . Subsequently, the genomic cDNA libraries were screened using cDNA fragments corresponding to the hPIV-2 NP gene . To determine the 3"-terminal nucleotide sequence, a genomic cDNA library was constructed. NP RNA (10 lag) was tailed with oligo(dA) by the method of Inokuchi et Short communication al. (1982) . Subsequently, cDNA was synthesized by the method of Gubler & Hoffman (1983) using oligo(dT) 6 as a primer. Plasmid DNA was recovered from the transformants by the rapid boiling method (Holmes & Quigley, 1981) and the recombinant plasmid DNA was directly sequenced in both directions by the dideoxynucleotide chain termination method (Sanger et al., 1977) . Nucleotide and amino acid sequences were analysed using the SDS GENETYX computer programs (Software Development).
The nucleotide sequences of the cDNA of the SV5 NP gene, and the 3' end of the genome and the NP gene of SV41 are shown in Fig. 1 and 2, respectively. The open reading frame (ORF) in the SV5 NP cDNA started at the first ATG codon (nucleotides 10 to 12) and terminated at a TAG codon (nucleotides 1537 to 1539). Comparison of this sequence with that of the hPIV-2 NP gene showed that the sequence was incomplete; the sequence of the 5'-terminal non-coding region (positive sense, about 80 nucleotides) of the SV5 NP gene had not been determined. The ORF encodes a polypeptide of 509 amino acids with an M~ of 56582, consistent with that (58K) estimated by SDS-PAGE (Ito et al., 1987) .
The sequence of the SV41 NP gene also contained a single large ORF initiating at the ATG codon at nucleotides 158 to 160 and terminating at the TAA codon at nucleotides 1787 to 1789; this ORF encodes a polypeptide of 543 amino acids with an Mr of 60 575. The Mr of SV41 NP was estimated by SDS-PAGE to be 64K (Tsurudome et al., 1991) .
To analyse the relationship between hPIV-2, SV41 and SV5, the NP amino acid sequences were aligned (Fig. 3) A comparison of the amino acid sequences showed that hPIV-2 NP is related more closely to that of SV41 (identity 70-5 %) than to that of SV5 (57-0%); the identity between the amino acid sequences of the NPs of SV41 and SV5 is 63.3%. The sequence of the 120 C-terminal amino acids of the paramyxovirus NP has been reported to be very divergent, even between Sendai virus and hPIV-1 Matsuoka & Ray, 1991 ; Lyn et aL, 1991) . This region of SV5 showed little similarity with that of hPIV-2 (10.8%) and SV41 (18.0%); by contrast, the identity between this region of hPIV-2 and SV41 was relatively high, at 40-8%.
The sequence of the 3' end of the genomes of hPIV-2 and SV41 were compared (Fig. 4) ; significant sequence similarity was observed, the terminal 18 nucleotides being identical. These findings also showed an evolutionary relationship between hPIV-2 and SV41. However, the predicted major starting position of the hPIV-2 NP gene was not conserved in that of SV41. The terminating sequence, AAAUU(U)GUn, was found in hPIV-2, SV41 and SV5 NP mRNAs, the U tracts being composed of 6, 5 and 7 nucleotides, respectively.
From virus structural protein sequence identity and immunological analyses (]to et Komada et al., 1989; Tsurudome et al., 1989 Tsurudome et al., , 1991 Kawano et al., 1990; Kondo et al., 1990; , hPIVs were divided into two groups; one group consists of hPIV-2, hPIV-4, MuV, SV5 and SV41, the other of hPIV-1 and hPIV-3; measles virus is more closely related to the latter group hPIV-2 In this study, the nucleotide sequences of the SV41 and SV5 NP genes were determined, and the predicted amino acid sequences were compared with that of hPIV-2 NP. A high degree of sequence identity in the coding region of the SV41 and hPIV-2 NPs was found at both the nucleotide level (67"3~o) and the amino acid level (70-5~o); the amino acid sequence of SV5 NP showed relatively low identity (57.0~o) with that of hPIV-2 NP, and the C-terminal region of the NPs of the three paramyxoviruses was very divergent (mentioned above). Furthermore, comparison of the sequences of the 3' ends of the hPIV-2 and SV41 NPs showed that these sequences were closely similar and that the terminal 18 nucleotides were identical. These findings indicate that hPIV-2 is related more closely to SV41 than to SV5 at the molecular level. In a previous study (Tsurudome et 
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